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Gyeongsang National University, ]inju, 660-701 (Received April 28, 1995) In this paper an alternative example of the q·deformed N=2 SUSY algebra is suggested. This algebra is different from the earlier q-deformed versions of SUSY algebra proposed by Parthasarathy et al. and Spiridonov. The q-deformed boson operators and undeformed fermion operators are used in deforming SUSY algebra. § 1. Introduction 649 Quantum groups or q-deformed Lie algebras imply some specific deformations of classical Lie algebras. From a mathematical point of view, this is a noncommutative associative Hopf algebra. The structure and representation theory of quantum groups have been developed extensively by Jimbo 1 > and Drinfeld.
>
The q-deformation of Heisenberg algebra was made by Arik and Coon, 3 > Macfarlane4> and Biedenharn. 5 > Recently there has been some interest in more general deformations involving arbitrary real functions of weight generators, including qdeformed algebras as a special case.
H 0 >
In the mean time, some theoretical physicists 11 
>'
12 > constructed the q-deformed version of the fermion algebra for the purpose of deforming the N=2 SUSY algebra.
In this paper we suggest an alternative example of q-deformed SUSY algebra which cannot be realized in terms of superpotentials. Instead we introduce the deformed bosonic mode operators and undeformed fermionic mode operators to realize the q-deformed supercharges and construct the new q-deformed N =2 SUSY algebra.
The ordinary (undeformed) N=2 SUSY algebra 13 > takes the following form,
where all operators are assumed to be well defined on the relevent Hilbert space. 
and the deformed supercharges Q, Q+ and the Hamiltonian H satisfy the deformed N =2 SUSY algebra
This algebra looks like the undeformed algebra. However, the supercharges no longer do not satisfy the nilpotency condition. This makes the algebra proposed by the authors of Ref. 11) differ from the ordinary (undeformed) SUSY algebra.
The second example of a q-deformed SUSY algebra was proposed by Spiridonov.
14 > He defined the q-deformed factorization operators (7) where W(x) is called a superpotential, and x and p satisfy the Heisenberg relation
Here the q-scaling operator Tq is defined as (8) Then the q-deformed Hamiltonian and supercharges are written in the following form:
where the Pauli matrices 11-and 11+ are given by and satisfy the undeformed fermionic algebra
Then the q-deformed version of the N=2 SUSY algebra takes the following form: (12) where the q-brackets are defined as
In this section we suggest an alternative example of the q-deformed N =2 SUSY algebra. Let I and J+ be the mode operators of the ordinary fermion algebra which satisfy (14) We assume that a and a+ satisfy the q-deformed oscillator algebra as follows:
This algebra seems to be somewhat different from the standard q-oscillator algebra. However, if we define the algebra (15) then reduces to the standard form of the q-oscillator algebra
where 'Jl is the number operator associated with b and b+.
In Eq. (15), a is assumed to be a hermitian conjugate of a+. Then we can write a+ a and aa+ in terms of the number operator NB as a+a=NB,
The proof of Eqs. (18) and (19) is easy. Now we can assume that the number operator NB is a smooth function of a+ a:
If we demand that we find 
which gives the solution for H(NB):
This solution is not unique. The general solution for (25) is given by
Eq. (25), then, holds for any f(q). Assume that there exists a ground state IO> killed by the operator a. If we demand that IO> is also killed by NB, we should take /(q)=l.
Then we reach the following relation:
Similarly we have q-deformed supercharges given by
Q=ar,

Q+=a+j.
We can easily check that these two fermionic operators are nilpotent: which results from the nil potency of the fermionic mode operators.*> Thus we have the following relation:
where the Hamitonian His given by
Here the fermionic number operator NF is defined as NF= r /. 
These relations illustrate the general structure of a superalgebra. It is seen that this algebra is generated by the set {N, S, Q, Q+}. Nand S generate the commuting U(1) group, while the q-deformed anticommutator of two odd generators contains N only. The last comment holds because the total number operator N is proportional to the total Hamiltonian. § 3. Fock space representation of q-deformed SUSY algebra
In this section we discuss the Fock space representation of the q-deformed N=2 SUSY algebra (35). Now consider the Fock space basis In> defined by
From the relation between Ns and ~, we can obtain
where
From the fact that a+a=Ns, we get
aln>=q-
where we used the fact that [: '11, If we define the q-bosonic vacuum as aiO>=O,
we can construct an orthonormal n q-boson state:
The fermionic sector is simple because it is not deformed. The eigenvalue of the fermionic number operator NF is 0 or 1. So there exist only two fermionic states.
We write the state corresponding to the eigenvalue 0 as the down state I t > and the state to the eigenvalue 1 as the up state I i >. From the fermionic algebra we have the following relations for the raising and lowering operators:
rl n=o. 11 r >=It>. NFI n=l n. r1 o=l n. 11 t >=o. NFI t >=o. Similarly, applying the deformed Hamiltonian to two types of states yields
which implies that the Hamiltonian is somE! combination of the q-boson number operator NB and the fermionic number operator NF:
In this paper we suggested an alternative example to the q-deformed N=2 SUSY algebra. We realized the q-deformed supercharges in terms of deformed bosonic mode operators and undeformed fermionic mode operators. Here we are now going to compare our SUSY algebra (35) with Spiridonov's case. The two algebras take a very similar form, but a closer investigation of them indicates that they are different. That is to say, our algebra (35) is an alternative example to the q-deformed N=2 (52) while the SUSY algebra generated by a superpotential (as it happens in Spiridonov's case) does not always obey this restriction. In the case of Ref. 14) , the corresponding operator to the destruction operator a is the operator A, as is shown in Eq. (9) . Then the commutator of AA + and A+ A is given by where' represents differentiation with respect to x. This shows that the right-hand side of Eq. (53) does not always vanish.
It will be interesting to obtain the q-deformed parasupersymmetric algebra by use of some deformed paraboson and fermion algebra. I hope that this problem and its related topics will become clear in the near future.
